Study of the coordination of transition metal ions with different types of ligands has been amplified by the recent developments in the field of bioinorganic chemistry and medicines 1 
INTRODUCTION
acetyl, benzoyl or benzylo carbonyl group directly on the amino group, could reduce the ligand field of the in-plane donor thus diminishing the affinity of the amino group for the metal ion and permitting a variety of co-ordinating type. These aroyl hydrazones, moreover, not only possess many potential donor sites but there is also possibility of keto-enol toutomerism which may lead to varied bonding and stereochemical behavior in the complexes in which they act as neutral or mononegative or even as dianionic ligands depending on the aroyl substituents and the reaction conditions 10, 11 . Their chemistry has also been intensely investigated owing to their cooperative capability 12, 13 , pharmacological activity [14] [15] [16] [17] [18] and use in analytical chemistry as metal extracting agents 19 .
Considering the above facts and in continuation to our work [20] [21] [22] [23] [24] [25] [26] [27] [28] , we have synthesized a novel Schiff base, N-(2-2-[1-(3-aminophenyl) ethylidene] hydrazino-2-oxoethyl) benzamide (LH, Fig. 1 ) and studied its ligational behavior towards Ni(II), Cu(II) and Cd(II) ions.
MATERIALS AND METHODS
N-benzoyl glycine, hydrazine hydrate, 3-aminoacetophenone and metal salts, MCl 2 .nH 2 O (M = Cu, Ni and Cd) were purchased from E-Merck and used as such. All the other chemicals and solvents used in the study were of AnalaR grade. The ligand N-(2-2-[1-(3-aminophenyl) ethylidene] hydrazino-2-oxoethyl)benzamide, LH was prepared by the condensation of N-benzoyl glycine with 3-aminoacetophenone as reported 24 .
The metal contents and chlorine were estimated gravimetrically using standard literature procedures 29 . Hydrazine was determined volumetrically 29 by KIO 3 method after subjecting the ligand/complexes to acid hydrolysis with 6 N HCl for about 4 h. 
Preparation of Ni (1), Cu (2) and Cd (3) complexes
Ethanolic solution of ligand (1 mmol, 1 g in 20 mL ethanol) was refluxed with ethanolic solutions of the metal chloride (MCl 2 .nH 2 O) (2 mmol, 1.5 g in 10 mL ethanol) for 4 h and cooled. Complex 2 was obtained on keeping the reaction mixture overnight. However, in case of complexes 1 and 3, the reaction mixtures were refluxed for ~ 20 h and the solid complexes could be isolated only after vigorous stirring the concentrated reaction solution with ~20 mL of acetonitrile and THF. The precipitate obtained were filtered, washed with ethanol/solution mixture of acetonitrile and THF and dried in desicator (yield: 60-70%).
RESULTS AND DISCUSSION
The ligand, LH reacts with Ni +2 , Cu +2 and Cd +2 ions in ethanolic medium to form complexes having 1:1 metal -ligand stoichiometry. All the complexes are stable. They are insoluble in water and common organic solvents but soluble in coordinating solvents such as DMF and DMSO. The complexes are characterized by C, H, N, Cl and hydrazine analysis. The observed and calculated data are in good agreement and support one ligand to a metal ion. The composition of the isolated complexes is independent of the relative ratio of the starting materials taken for their synthesis. The analytical data along with the molar conductance values of the complexes are summarized in 
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Thermal Analysis
TG and DT analysis of 1 and 3 were carried out in the temperature range 40 -940°C. TG/DTA curves of 2 show that the complex decomposes in two steps. The weight loss observed in the temperature ranges 120 -250°C and 342 -580°C, respectively, correspond to decomposition of one coordinated water and one ligand molecule. Thermogravimetry data reveals that 3 is thermally stable up to 245°C. The first decomposition of the complex occurs at 250 to 297°C and the second step starts at 503°C and completes at 744°C indicating the absence of any lattice/coordinated water molecule. Total weight loss of this complex corresponds to the decomposition of two Cl -ions and one ligand molecule. The residue left after complete decomposition of both the complexes are the stable metal oxides.
Magnetic Moment and Electronic Spectral studies
The observed µ eff value of 1 is 3.65 B.M. which falls in the range reported for tetrahedral Ni(II) complex 31 . A strong multiple band at 638 nm observed in the electronic spectrum of the complex is assignable to the transition 3 T 1 (F)  3 T 1 (P) for a 
IR Spectral Analysis
The IR frequencies of the selected groups of LH and its complexes are presented in Table 2 . A broad band at 3250-3300 cm -1 in the IR spectra of 1 and 2 indicate the presence of coordinated water in these complexes. The three amide bands at 1633, 1552 and 1313 cm -1 observed in the IR spectrum of LH due to the benzamidic carbonyl group do not undergo any significant shift in the spectra of the complexes showing non-coordination of the above group in bonding. Coordination of the hydrazidic carbonyl group to the metal ion has been inferred This also indicates enolization of the hydrazidic carbonyl through tautomerism and subsequent bonding of the imidol oxygen to the metal ion 35 in its deprotonated form as reported in the aqueous medium 24 . However, enolization does not occur in 1 and 3. The bands at 1026 and 597 cm -1 in the spectrum of the ligand due to wagging and rocking NH 2 show negative shift in the spectra of 2 and 3 showing its involvement in bonding. The new bands with medium to weak intensity in the ranges 401 -486 and 513-543 cm -1 may be, respectively, attributed 36 to the n(MN) and n(MO) modes showing that the carbonyl oxygen and azomethine nitrogen have formed coordinate bonds with the metal ions while A the bands at 362 and 410 cm -1 in the spectra of 1 and 3 are assigned to n(MCl) mode.
H NMR Spectral Studies of Complex 3
The 1 H NMR spectral data of the ligand and complex 3 along with the assignments are given in Table 3 . The existence of more than one isomeric form of LH at room temperature is shown 
SEM Images
Scanning electron micrography (SEM) is used to evaluate morphology and particle size of the Schiff base metal complex. The SEM micrographs of complexes 1 and 3 and EDAX images are shown in Fig. 2 . An ice square-like shape is observed in 1 while the images of 3 are spongy.
Mass Spectral Analysis
The FAB-mass spectra of complexes 2 and 3 are given in Fig. 3 . The mass spectrum of 2 shows the molecular ion peak at m/z 391 corresponding to composition [Cu(L)(H 2 O)]. The mass spectrum of 3 does not show the molecular ion peak at m/z 494 corresponding to the composition [Cd(LH)Cl]Cl suggested based on elemental and thermal analysis data. However, the peak at m/z 459 corresponds to the species [Cd(LH)Cl] that might have been resulted from losing the ionic Cl -ion outside the coordination sphere.
CONCLUSION
All the complexes formed are of the 1:1 metal -ligand stoichiometry. However, the ligand exhibits different ligational behavior. It acts as a uninegative species in copper complex 2 where enolization occurs at the hydrazidic moiety while it coordinates to the Ni 2+ and Cd 2+ ions as a neutral species. In complexes 2 and 3, the ligand acts as a tridentate species through the hydrazidic carbonyl oxygen, amine nitrogen and azomethine nitrogen and as a bidentate ligand in complex 3 bonding through carbonyl oxygen and azomethine nitrogen. All the complexes are tetracoordinated as shown in Fig. 4 .
